Recently, small hydropower attracts attention because of its renewable, clean and abundant energy resources to develop.
Introduction
Recently, small hydropower attracts attention because of its renewable, clean and abundant energy resources to develop. However, suitable turbine type is not determined yet in the range of small hydropower and it is necessary to study for the effective turbine type (1) (2) (3) (4) (5) (6) (7) (8) (9) .
Moreover, relatively high manufacturing cost by the complex structure of the turbine is the highest barrier for developing the small hydropower turbine. Therefore, a tubular turbine is adopted because the turbine has relatively simple structure and high possibility of applying to small hydropower.
This study mainly deals with the performance characteristics of the tubular turbine by field test.
Even though the field test has some restrictions against the experimental range of head and flow rate in All the measurements for the test turbine system are conducted with reference to the standards of JEC-4001 (10) and JEC-4002 (11) .
Pressure measurement points of P11, P12, and P13 and P12. This result implies that almost pressure at P12 is converted to output torque when flow passes to the passage between the points of P12 and P13. Figure 7 shows the performance curves by the variation of flow rate when runner vane angle is fixed.
Results and Discussion

Performance curves by runaway speed condition
Performance characteristics curve by flow rate variation
It is remarkable that as flow rate increases, unit output power Pu and unit rotational speed Nu increase accordingly.
The increased value of rotational speed is almost proportional to the electrical load when flow rate is fixed to a value. However, in actual case, each rotational speed by the variation of electrical load may become same value because the influence of the electrical load is disappeared when the turbine system is connected to an electric power grid, which means that, in actual grid system, electrical load is constant.
In case of output power, the increasing tendency of output power value at each electrical load is not proportional to the value of flow rate, especially at the high electrical load range over 50kW in this study. 
Performance curve by the variation of electrical load
Conclusions
